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_ NOVEL COMPOSiTION AND USE 

The present invention relates to the use of thickening agents and stabilisers in acidic 
compositions for oral use such as foodstuffs and oral healthcare compositions to 
5 alleviate or prevent the tooth damage associated with the consumption of acid, 
namely dental erosion. 

Dental erosion describes the "pathologic, chronic, localised, painless loss of dental 
hard tissue chemically etched away from the tooth surface by acid and/or chelation 
10 without bacterial involvement** (Imfeld, 1996). The acids causing the erosion are 
derived from dietary, occupational or intrinsic sources and are not products of the 
intraoral flora. With the trend towards an increase in eating and drinking frequency 
amongst all age groups it is likely that the incidence of dental erosion will increase. 

15 International Patent Pubication (WO 97/30601) describes acid-based liquid 

compositions having reduced tooth erosion properties in which calcium is present in 
the range of 0.3 to 0.8 mol per mol of acid and which have a pH in the range 3.5 to 
4.5. 

20 Complex polysaccharide gums are routinely added to beverages and other foodstuffs 
as thickeners, stabilisers and texturisers. These include alginates, locust bean gum, 
gellan gum, guar gum, gum arabic, xanthan gum, pectates, cellulose derivatives 
(e.g. carboxymethyl cellulose) and other thickeners known in the art. 

25 Van der Reijden et al (Caries Res., 1997, 31, 216-23) describes the protective effect 
of saliva substitute compositions containing thickening agents on demineralisation of 
enamel in vitro, A pH cycling experiment is described in which bovine enamel is 
exposed to demineralisation buffer (pH 4.8) and remineralisation buffer (pH 7.0) 
containing a range of dissolved polymers. 



30 



It has now been found that the addition of stabilizers and thickeners to acidic 
foodstuffs and oral healthcare compositions reduces tooth erosion due to the loss of 
calcium and phosphate from tooth enamel generally associated with such products. 



1 
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£ Furthermore, it has surprisingly been found that addition of a complex 

polysaccharide and calcium to an acidic composition for oral use reduces the loss of 
calcium and phosphate from tooth enamel to a greater extent than is conferred by 
addition of either complex polysaccharide or calcium alone. 

5 

Accordingly, the present invention provides the use of a complex polysaccharide 
material as a tooth erosion inhibitor in an acidic composition for oral administration 
wherein the effective pH of the composition is less than or equal to 4.5. 

10 In a further aspect the invention provides a composition for oral use comprising an 
acidulant, a complex polysaccharide gum and calcium wherein calcium is present in 
an amount up to 0.8 mol per mol of acid and the effective pH of the composition is 
less than or equal to 4.5. 

15 Suitably compositions for use in the invention will have an effective pH in the range 
2.5 to 4.5, more suitably from 2.8 to 4.0. 

Suitable complex polysaccharide materials for use in compositions of the invention 
include stabilisers and thickening agents such as alginates, locust bean gum, gellan 
20 gum, guar gum, gum arabic, xanthan gum, pectates, cellulose derivatives (e.g. 

carboxymethyl cellulose) and other such materials used in the field of foodstuffs and 
other compositions for oral use, including mixtures of one or more thereof. 

The invention is applicable to all acidic products for oral consumption or use. 
25 These include acidic beverages, vinegars, sauces, pickles, preserves, confectionery 
and diverse acidic products such as acidic dairy products, and also to other 
substances, suitably in liquid form, to be taken orally such as acidic mouth washes 
and medicines. 

30 The invention may be applied to a variety of solid, semi-solid or liquid foodstuffs, 
particularly acidic beverages. These include still fruit drinks, carbonated soft 
drinks and in particular health drinks such as blackcurrant juice drinks or vitamin 
added beverages. The invention also extends to concentrates and powdered forms 
for preparing acidic beverages. 

2 
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The invention is advantageously applied to acidic compositions, in particular 
foodstuffs and especially beverages, containing natural or added acidulants. The 
acid composition may contain organic and/or inorganic acids and may be 
supplemented with vitamins such as ascorbic acid. Preferred acidulants include 
potable acids such as citric, malic, lactic, phosphoric and tartaric acids and mixtures 
thereof. 



Foodstuffs such as beverages may be unsweetened or sweetened with natural sugars 
10 or synthetic sweeteners such as saccharine, aspartyl phenyl alanyl methyl ester, or 
other sweeteners known in the art. Compositions may also contain other 
conventional additives such as sodium benzoate, sorbic acid, sodium metabisulfite, 
ascorbic acid, flavourings, colourings and carbon dioxide. 

15 The term effective pH is used in the context of the present invention to mean the pH 
of the composition when in liquid form or the pH of the composition before 
solidification (where the composition is a solid or semi-solid prepared via a liquid 
phase intermediate) or the pH of a solid or semi-solid composition when 
reconstituted or dissolved in a liquid, eg. water. The term solidification 

20 encompasses the treatment or supplementation of liquid phase intermediates to form 
a solid or semi-solid. 

A further advantage arises from the use of low levels of calcium, suitably in the 
form of an alkaline salt. When calcium is present, the buffering capacity of the 
25 formulation is reduced by partial neutalisation of the acid, which allows saliva to 
neutralise remaining acid residues in the mouth more rapidly. 

When calcium is present, the absolute concentration is not critical as this will vary 
according to the nature and concentration of the acids present. Calcium may be 
30 added in any suitable form, conveniently as a soluble salt such as calcium 

carbonate, calcium hydroxide, calcium citrate, calcium malate, calcium lactate, 
calcium chloride, calcium glycerophosphate or calcium formate or any other salt 
which minimises any adverse flavour contribution to the composition. The molar 
ratio of calcium to acid may be from 0.05 to 0.75, typically 0.1 to 0.5. 

3 
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In a further aspect, the present invention provides a method of reducing the tooth 
erosion potential of an acidic composition for oral use comprising adding a complex 
polysaccharide material, and optionally calcium in the range 0 to 0.8 mol per mol of 
5 acid, to an acidic oral composition and, if necessary or desired, controlling the 
effective pH so that it is less than or equal to 4.5. 

For the avoidance of doubt, the phrase 'if necessary or desired' encompasses 
control of pH to bring it into the defined range as well as control of pH within the 
10 defined range. The effective pH of the formulation may be adjusted to the desired 
value by the addition of alkali, eg. a soluble alkaline salt such as sodium hydroxide 
or sodium citrate, sodium malate or sodium lactate and by the addition of calcium 
when present. 

15 The invention also extends to a method of reducing tooth erosion caused by acid in 
orally administered compositions comprising orally administering a composition 
comprising a complex polysaccharide and an acidulant, and optionally containing 
calcium in the range 0 to 0.8 mol per mol or acid, wherein the effective pH of the 
composition is less than or equal to 4.5. 

20 

The invention further extends to the use of a composition comprising a complex 
polysaccharide and an acidulant having a pH less than or equal to 4.5, optionally 
containing calcium in the range 0 to 0.8 mol per mol of acid, in the manufacture of 
a medicament for the reduction of tooth erosion caused by acid in orally 
25 administered compositions. 

Typically the acid concentration in compositions of the invention, for example the 
citric acid or malic acid concentration in a fruit-based product would be in the range 
0.01 % w/w to 4% w/w, suitably in the range 0.1% w/w to 2.5% w/w. Mixtures of 
30 potable acids may be used, for example mixtures of acids selected from citric, 

malic, phosphoric and lactic acids and other suitable food grade excipients known in 
the art. 

Oral compositions may contain magnesium or other ions as adjuncts for 

4 
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• 4 ^^^^^ - il * 

^ remineralisation. They may also contain an effective amount of malic acid or 

potable salts thereof to maintain the solubility of calcium, when present, so as to 
prevent or minimize the precipitation of insoluble calcium salts. Added malic acid 
may provide as little as 10% of the total acidity of the beverage, the remainder of 
5 the acidity being provided by other, preferably naturally present, acids such as citric 
acid, or by ascorbic acid. 

Oral compositions may be prepared by mixing the ingredients according to 
conventional methods. Solid ingredients may be dissolved in water or in hot water if 
10 required prior to addition to other components. Complex polysaccharides are 
generally hydrated in water with high shear mixing before addition. Typically 
beverages and other liquid products are pasteurised prior to filling in bottles or cans 
or other packs or are tt in-pack pasteurised" after filling. 



15 The following examples are illustrative of the invention. 



Example 1 

1000L of a ready to drink beverage (pH 3.5) was prepared by mixing ingredients as 
follows: 



20 Ingredients Quantity 

Orange juice 110L 

Citric Acid 3.8Kg 

Acesulfame K 0.74Kg 

Aspartame 0.72Kg 

25 Ascorbic Acid 0.29Kg 

Orange Flavouring 0.4L 

Xanthan Gum (Keltrol T) 0.34Kg 



(Nutrasweet Kelco, Tadworth, England) 
Water to 1000L 

30 

A control beverage was prepared without the addition of xanthan gum. The two 
beverages were tested for their potential to dissolve enamel in an in vitro protocol in 
which flat dental enamel sections were exposed to test solutions at a temperature of 
37°C for 4 hours. Erosive potential was evaluated by physical measurement of the 
35 depth of enamel lost during the procedure. The control beverage without the 

thickening agent gave an enamel loss of 16 ^im over the 4 hour exposure period as 
compared to the beverage with xanthan gum which gave an enamel loss of 1 (im. 

5 




Example 2 



lOOOKg of a powdered orange sports drink was prepared by mixing the following 



ingredients: 

5 Ingredient Quantity (Kg) 

Dextrose monohydrate 400 

Maltodextrin 538 

Aspartame 0.6 

Acesulfame k 0.38 

10 Sodium citrate 17.0 

Citric acid 38.0 

Ascorbic acid 1.2 

Potassium citrate 2.4 

Vitamin Premix 0.4 

15 (B2, B6, B12, Niacin, Pantothenic acid) 

Orange flavour 3.0 

Beta-Carotene (1%) 6.0 

Blanose Cellulose Gum (9M31XF) 1.0 
(Hercules Limited, Reigate, England) 



20 A beverage (pH 3.4) is prepared for consumption by dilution of the powder (50g) in 
water (500mL). 

Example 3 

Solutions of citric acid were prepared in deionised water and adjusted to pH 3.8 
25 with 0.1M sodium hydroxide solution. Calcium was added in the form of calcium 
carbonate and/or xanthan gum was added as Keltrol T (Nutrasweet Kelco Co. Ltd., 
Tadworth, Surrey). All solutions were tested in a 4 hour in vitro protocol as 
described in Example 1 . 



Results 



Citric Acid 
Monohydrate 
(CAMH ) (%w/v) 


Xanthan Gum 
(%w/v) 


Ca/CAMH Mol 
Ratio 


4hr Enamel Loss 
Gun) 


0.3 


0 


0 


7.6 


0.3 


0.034 


0 


5.3 


0.3 


0 


0.3 


5.4 


0.3 


0.034 


0.3 


2.8 



30 
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